Experimental Design
Response surface methodology was used to design the experiment to optimize the dissipation of CAP in different soil treatments (Box and Behnken 1960) by using Minitab 17.1.0.0 software (Minitab Inc., USA). The design consists of replicated center points and a set of points lying at the midpoints of each edge of the multidimensional cube that defines the region of interest (Box and Behnken 1960) . The experimental ranges for the parameters included soil type (soil A and B), soil amendment (wheat straw), temperature (25 and 50°C), sterilization (sterilized soil and non-sterilized soil) and time of incubation (15 and 30 days) were chosen to study the widest possible range of possibilities. The software modeled the experiments and reduced the time and the cost as well as increased the precision. A total of 12 experiments was carried out since a two-level full create factorial design with zero center point were used (Table 2) . 
Preparation of Standard Stock Solutions
A standard stock solution of CAP at 1000 mg/L was prepared by dissolving 100 mg of the compound into a volumetric flask and the volume was completed to 10 mL with acetonitrile. Working solution of 50 mg/L was diluted to reach the required final concentration. All the standard solutions were stored at -20°C in glass bottles with Teflon-lined screw caps. The various concentrations of CAP were spiked in the soil for recovery study.
Soil Treatment
A weight of 150 g of each soil type was placed in 500-mL glass bottle and treated with tested pesticide (50 µg a.i./g soil, equivalent with five folds of the recommended rate). Three replicates were made for each treatment. The stock of the pesticide was mixed with distilled water equals to 60 % of water holding capacity (WHC) of the soil. The solution was added to the soil to reach the adequate concentration of 50 µg/g. All bottles were incubated throughout the experimental period. The experimental parameters were considered according to experimental MINITAB design.
Determination of CAP in Soil by HPLC

Determination of wavelength of maximum absorbance and HPLC-standard calibration curve
The standard solutions of CAP were scanned in the range of 190-340 nm against mobile phase as a blank using a UV-Visible spectrophotometer (Thermo Corporation, Nicolet, evolution 100, Germany). CAP showed maximum absorbance at 273 nm ( Figure 1A ). This wavelength was selected for the determination of CAP by HPLC. For preparation of stock solution for HPLC, standard of CAP was dissolved in methanol (100 mg/L), considering standard purity, by accurately weighing individual analytical standards into volumetric flasks, dissolving and diluting them to volume with methanol and stored at 4ºC in the dark. Working standard solutions were prepared daily by appropriately diluting multiple stock solutions with acetonitrile (Johnson and Pepperman 1995) . 
Extraction and Clean Up
A weight of 10 g of soil sample was taken at different times of 0, 3, 7, 10, 15, 30 , and 60 days into 25-mL centrifuge tubes. 20 mL of solvent mixture of methanol-water (90:10) was added. The tube was closed and stirred vigorously by hand for 1 min. To induce phase separation and pesticides partitioning salt mixture (composed of 0.5 g of anhydrous magnesium sulfate, 0.1 g sodium chloride and 0.15 g of sodium acetate) was added to the slurry from the first extraction. The tube was closed, shaken vigorously by hand for 1 min and centrifuged for 1 min at 2000 rpm and then filtered through Whatman filter paper No. 1. The organic layer was transferred to a 10-mL centrifugation tube containing 0.15 g of Magnesium sulphate and 0.05 g activated charcoal per mL extract to remove pigments and undesired co-extractives. The tube was closed, shaken vigorously by hand for 30 s, and centrifuged for 5 min at 3000 rpm (Anastassiades et al. 2003) .
Determination by HPLC
The quantification of CAP was determined by an Agilent 1260 HPLC Infinity system (Germany).
Five microliter of each sample extract was injected onto the HPLC column using the autosampler apparatus with a 100 μL sample loop. Separation was performed on ZORBAX Eclips Plus C18 column (250×4.6 mm id, 5 µm particle size). The mobile phase composition was methanol and water (90:10) with a flow rate of 1 mL/min. Column temperature was 40ᵒC and the detection wavelength was 273 nm. Data were managed using a HP Chemstation software.
Recovery Assay
Untreated soil samples were homogenized before being spiked with standard solutions of CAP (5, 10, and 50 µg/g soil). The samples were processed according to the above procedure. At each fortification level, three replicates were analyzed. Results of the pesticides in dissipation experiments were corrected according to the recovery rate. Blank analyses were performed in order to check interference from the matrix (Estes and Lynch 2003) .
Dissipation Kinetics and Modeling Studies
For dissipation kinetics study, the soil samples were collected at different time intervals (0, 3, 7, 10, 15, 30 and 60 days) and were analyzed by HPLC method. The calculation for dissipation kinetics of CAP in the soil was done by plotting the residue concentration against time (day). The concentration and half-life of CAP were fitted by the first-order kinetics equations, C t = C 0 e (-kt) and t ½ = 0.6932/k, respectively (Chai et al. 2013; Liang et al. 2011 ). To get a straight line, the logarithmic equation was used, ln C t = ln C 0 −kt , with variables defined as follows: C t is the concentration at time t, C 0 is the initial concentration, k is the rate constant, and t ½ is the half-life. The Minitab software modeled the experiments and reduced the time and the cost as well as increased the precision. The data were fitted to the second order polynomial equation 1 as follows:
(1) Where, Y is the dependent variable (CAP dissipation, %); X 1 to X 5 are the independent variables; b o is the regression coefficient at center point; b 1 to b 5 are the linear coefficients. The second order polynomial equation was used to find out the relationship between the independent variables and the response. In order to ensure a good model, the quality of the fit of the polynomial model equation was expressed by r 2 , the coefficient of determination. The value of r 2 , which is closer to 1.0, indicates the better fitness of the model in the experimental data. Adding center points to a factorial design allows us to detect curvature in the response surface. The conditions applied in each experiment were modified using different combinations of the two selected levels (Kadiyala and Kumar 2008) .
Side Effect Dehydrogenase (DHase) Activity
The DHase activity in soil was determined colorimetrically according to the reduction of 2,3,5-triphenyltetrazolium chloride (TTC, colorless) to triphenylformazan (TPF, red color) which is extracted by methanol and measured using ELISA reader at 490 nm with slightly modified methods (Casida Jr et al. 1964; Tabatabai 1994) . At each sampling time, five grams of the treated soil sample were inserted into a test tube (10 mL capacity) and addition of 1 mL of 1% aqueous solution of TTC and 2 mL of distilled water. The tubes were tightly covered with parafilm paper to ensure anaerobic condition and then incubated in the dark at 37°C for 24 h. After incubation, the TPF produced was extracted by using four mL of methanol for each tube and the contents were shaken vigorously, stirred for one minute and filtered through Whatman filter paper No. 1. Extraction was repeated three times and the extracts were combined together. The absorbance of TPF in the filtrate was determined colorimetrically at 490 nm by ELISA reader. The blank sample without TTC solution was done and its methanol extract was used as a reference blank in this determination. DHase activity was expressed based on the dry weight of soil in micromoles of TPF per gram of soil per 24 h. The standard calibration curve for TPF was made in the range of 200-2000 mg/L and the K value was computed to be 0.0005 (Figure 2 ). 
RESULTS AND DISCUSSION
HPLC Method Validation
The development and validation method for determination of CAP was performed on Agilent 1260 HPLC Infinity system (Germany) equipped with an Agilent variable wavelength ultraviolet detector (VWD). The linearity of instrument was determined from plotting the chromatographic calibration curve by injecting standard CAP at concentrations ranging from 0.0125 to 0.15 μg into the HPLC-VWD. The response of the detector to CAP concentration was linear, y = 2683.9x -2.7453 with high correlation coefficient, r 2 = 0.9997 ( Figure 1B ). The retention time of CAP was 4.36±0.001 min. The limits of detection (LOD) and quantification (LOQ) for CAP using HPLC-VWD were 0.024 and 0.074 μg, respectively.
Recovery experiments were performed to validate the extraction method and the results of recoveries of CAP in soil A and B are shown in Table 3 . The recoveries were performed at levels of 5, 10 and 50 μg/g soil with extraction by methanol: water in both soil types. The recovery percentages were 115.35, 99.45 and 78.78% at 5, 10 and 50 μg/g soil, respectively for soil A. However, the recovery percentages were 95.29, 87.59 and 60.05% at 5, 10 and 50 μg/g soil, respectively for soil B. The recovery exceed than 100 % in some cases as to the presence of interfering materials extracted with the target pesticides . It can be noted that the recovery decreased with an increase of the level of concentration. In addition, soil A indicated higher recoveries than soil B. This may be refers to the high organic matter in soil A compared with the soil B . The results of CAP of our study are in agreements with previous studies, which confirmed that the recovery of CAP was depended on the conditions and soil type. For example, the recovery of CAP in soil sample was found to be ranged from 95 to 102% at rang of CAP from 0.05-1.00 mg/kg soil Malhat 2012 ). Zhang and others studied the recovery of CAP in rice field ecosystem and they reported that the recovery was ranged from 76.90 to 103.10% at 0.0001 to 0.1 mg/kg (Zhang et al. 2012 ). Sharma and co-authors studied the recovery of CAP in sugarcane field soil and they found that the recovery was ranged from 87.29 to 95.80% at 0.01 to 1.00 mg/kg (Sharma et al. 2014b ). Wang and Zhang studied determination of the dissipation dynamics and residue behaviors of CAP in soil by LC-MS/MS they found that the recovery was ranged from 81.90 to 97.7% at 0.010 to 4.00 mg/kg (Wang and Zhang 2017) . 
Dissipation of CAP in Soil A and B
The dissipated residues of CAP were calculated by first-order exponential decay model (C t = C 0 e (-kt) ). The effectiveness of the soil type and selected factors in measuring trace levels of CAP was monitored and studied under laboratory conditions. The residues of CAP (µg/g) in different soil treatments at different time intervals during the storage at 25 and 50ᵒC are shown in Figure 3 . The insecticide residues were detected in all samples up to 30 days of storage with decline in their concentrations with the time of storage. However, the residues reached below the quantification limit (LOD = 0.024 µg) at day 60 after treatment irrespective of the dose applied. The residues of CAP in treatment T 1 soil A, wheat straw, non-sterilization and at 50°C rapidly decreased during the experiment (from 56.64 µg/g soil at zero time to 6.35 µg/g soil at day 30). However, the T 11 treatment of soil B that include wheat straw, non-sterilization and incubation at 25°C showed slightly decrease of the insecticide concentration during the storage period (from 53.03 µg/g soil at zero time to 7.31 µg/g soil at day 30).
Figure 3. Dissipation curves of CAP in soil A and B with or without wheat straw at deferent conditions. The lines fitted to the experimental data describe CAP dissipation according to the first-order kinetics
The average levels of CAP residues found approximately 30 days after treatment were 6.35 and 13.19 µg/g soil in soil A and B, respectively. It can be noted that the soil A showed higher CAP dissipation than the soil B. This may be refers to the soil A was rich in organic matter than soil B (Pal et al. 2010 ).
The dissipation rates of CAP residues in soil A and B at different time intervals by HPLC are presented in Tables 4 and 5 respectively. Generally, CAP dissipated rapidly after application with all soil treatments in both of soil A and B. The percentage of CAP dissipation after three days of treatment was ranged from 25.55 to 38.19% in soil A and from 9.09 to 37.18% in soil B. However, the percentage of dissipation after 30 days of treatment was ranged from 82.10 to 88.79% in soil A and from 75.14 to 86.22% in soil B.
It can be noted that the soil A that contain wheat straw, incubated at 50°C and non-sterilized (T 1 ) and soil of wheat straw, incubated 25°C and with sterilization (T 2 ) led to dissipation of the CAP rapidly than the other treatments (88.79 and 83.01% at day 30, receptively ). However, the soil without wheat straw, incubated at 25°C and non-sterilized (T 5 ) and that without wheat straw, incubated at 25°C and sterilized (T 6 ) did not dissipate CAP rapidly. In addition, it can be noted that the soil B that contain wheat straw, incubated 25°C and non-sterilized (T 11 ) and that contain wheat straw, incubated at 50°C and non-sterilized (T 8 ) led to dissipate the CAP rapidly than the other treatments (79.71 and 86.22% at day 30, respectively). However, soil with wheat straw, incubated at 25°C and sterilized (T 7 ) and that without wheat straw, incubated at 25°C and sterilized (T 10 ) did not dissipate CAP rapidly (3.47-75.58% dissipation during 30 days of incubation). The dissipation was described mathematically by a first order equation. The results of Equation order (n); constant (K) and half-life (t 0.5 ) of CAP in soil A and B are shown in Table 6 . The equation order (n) found to be one as obtained throatily and curve. The constant K for dissipation in soil A ranged from 0.067 to 0.103 for calculated and form 0.060 to 0.092 for that obtained values from curve. T 1 showed the highest K value (0.103) however, T 5 and T 6 showed the lowest values (0.068 and 0.067, receptively). The treatments T 2 , T 3 and T 4 were moderately in K value (ranged from 0.075 to 0.076). The data of t 0.5 calculated from equation (t 0.5 = 0.6932/K) showed that T 5 and T 6 were the highest value (10.37 and 10.30 days respectively). However, T 1 was the lowest (t 0.5 = 6.72 days). Treatments of T 2 , T 3 and T 4 showed moderate values of t 0.5 (9.08, 9.14 and 9.28 days, respectively). It can be noted that the soil A that contain wheat straw, incubated at 50°C and non-sterilized led to dissipation the CAP rapidly than the other treatments. However, soil without wheat straw, incubated at 25°C and non-sterilized (T 5 ) and that without wheat straw, incubated at 25°C and sterilized (T 6 ) did not dissipate CAP rapidly.
For soil B, the equation order (n) found to be one as obtained throatily and curve. The constant K ranged from 0.059 to 0.078 for calculated and form 0.060 to 0.092 for that obtained values from curve. T 11 and T 12 showed the highest K value (0.078 -0.071) however, T 9 showed the lowest value (0.059). The treatments T 7 , T 8 and T 10 were moderately in K value (ranged from 0.062 to 0.066). The data of t 0.5 calculated from equation (t 0.5 = 0.6932/K) showed that T 9 and T 10 were the highest value (11.72 and 11.24 day respectively). However T 11 was the lowest (t 0.5 = 8.83 days). Treatments of T 7 , T 8 and T 12 showed moderate values of t 0.5 (10.76, 10.57 and 9.77 days, respectively). It can be noted that the soil B that contain wheat straw, incubated at 50°C and non-sterilized led to dissipation the CAP rapidly than the other treatments. However, soil B without wheat straw, incubated at 25°C and non-sterilized (T 9 ) and that without wheat straw, incubated at 50°C and sterilized (T 10 ) did not dissipate CAP rapidly. Generally, the dissipation of the pesticide residues in soil depending on the environmental conditions, type of application, dosage, temperature, pH, and interval between applications (Khay et al. 2008; Scholz-Starke et al. 2017 ). The factor of soil type in the present study confirmed that the soil A (Alluvial) showed higher dissipation than soil B (Calcareous). The result is consistent with previous studies that have shown that soil clay loam including pesticides has a high dissipation compared to clayey clay soil. Mariusz Cycon studied the ability of Serratia marcescens degrading diazinon to eliminate chlorpyrifos (CP), fenitrothion (FT) and parathion (PT) in mineral salt medium (MSM) and in three soils of different characteristics (Mariusz et al. 2013) . This strain was able to use all insecticides at a concentration of 50 mg/L as the sole source of carbon when cultured in MSM, and 58.90, 70.50 and 82.50% of initial dose of CP, FT and PT, respectively, were degraded within 14 days. During the 42-day experiment, 45.30, 61.40 and 72.50% of the initial dose of CP, FT and PT, respectively, were eliminated in the sandy soil whereas CP degradation, FT and PT in the same period, sandy soils and silty soils reached 61.4, 79.7 and 64.2% and 68.9, 81.0 and 63.6%, respectively. Inoculation of non-sterile soils with S. marcescens improved the disappearance rates of all insecticides and t 0.5 for CP, FT and PT was reduced by 20.7, 11.3 and 13.0 days, and 11 , 9, 7.0 and 8.1 days and 9.7, 14.5 and 12.6 days in sandy and loamy soils, respectively, relative to non-sterile soils with only one native microflora (Mariusz et al. 2013) . The factor of temperature in the present study confirmed that the soil that incubated at high temperature (50°C) showed higher dissipation that incubated at 25°C. This result is in agreement with other previous studies which proved that the soil including pesticides showed high dissipation when it incubated at high temperature compared to that incubated at low temperature (Nadelhoffer et al. 1991; Singh et al. 1985) . In addition, the effect of sterilization of the dissipation of pesticide in soil was also investigated. The current study confirmed that the soil treatments that non-sterilized showed higher dissipation than serialized soil. This finding is in agreement with previous studies which found that the non-sterilized soil had high dissipation of CAP compared to the sterilized soil (Fletcher and Kaufman 1980; Sharma et al. 2014a ). The factor of soil amendment in the present study confirmed that the soil-wheat straw showed higher dissipation that soil of non-wheat straw. This finding is in agreement with Fogg and others who reported that the presence of wheat straw in soil enhanced the degradation of CAP (Fogg et al. 2003 ). Satyanarayan and Murkute reported that the presence of wheat straw in soil enhanced also the degradation of CAP (Satyanarayan and Murkute 2008) . Wang and Zhang studied the determination of the dissipation dynamics and residue behaviors of CAP in sugarcane and soil by LC−MS/MS and they reported that the dissipation pattern and final residue behavior of CAP in sugarcane under field conditions were also investigated based on the established method. The half-life of CAP in soil were from 8.89 to 12.38 days at both locations. The residues of CAP in sugarcane plant reached the maximum values in 5-7 days. The final residue concentrations of CAP were <0.05 mg/kg (MRL set by China) in sugarcane samples, which meant that sugarcane samples collected at harvest were safe under the recommended application method of 0.03% CAP granule (insecticide-fertilizer) (Wang and Zhang 2017) . Scholz-Starke and others studied the dissipation of CAP, chlorpyrifos-methyl and indoxacarb insecticides and found that the half-life of insecticides tested varied from 4 to 6 days for chlorpyrifos-methyl at 16-17 days for chlorantraniliprole and 20-24 days for indoxacarb. The insecticides tested achieved levels below the MRL of 0.05 mg/kg much faster than their PHIs (ScholzStarke et al. 2017) . Our results are in agreements with Dong et al. who studied the determination of CAP residues in corn and soil by UPLC-ESI-MS/MS and they found that the half-life of CAP ranged from 12.6 to 23.1 days in soils and ranged from 4.9 to 5.4 days in corn (Dong et al. 2011 ). Zhang and other calculated the half-life of CAP in soil of rice field ecosystem to be 16.0 days (Zhang et al. 2012 ). Malhat et al studied the results showed half-life value of 3.30 and 3.66 days for CAP in tomato fruit and soil ) and the dissipated in tomato fruit and soil followed the first order kinetics Sharma et al. 2014b ). Vijayasree et al and Ramasubramanian et al reported that CAP dissipated rapidly in cowpea fruits, with a half-life of 1.31 day and persisted in soils of sugarcane with longer half-life of 6.5-6.8 days (Ramasubramanian et al. 2012; Vijayasree et al. 2013 ). Sharma et al studied the persistence of CAP granule formulation in sugarcane field soil and they reported that the half-life of CAP changed from 8.36 to 8.25 days (Sharma et al. 2014b ). Malhat found that CAP dissipation in grape was 38.95, 61.29, 82.70, 93.67 and 98 .09%, at 1, 3, 7, 10 and 15 days respectively (Malhat 2012) . Sharma et al studied the CAP dissipation in sugarcane field soil and they found that the percentage was ranged from 27.67 to 100% for 56 days (Sharom and Stephenson 1976) .
Modeling Study of CAP in Soil A and B
Results clearly indicated that the CAP dissipation efficiency was strongly affected by the variables selected for this study (soil type, soil amendment, temperature, sterilization and incubated time). This was also reflected by the wide range of values for coefficients of the terms of the obtained models (Table 7 ). The result of the models obtained from Minitab software using create factorial design for CAP in soil A and B at different time intervals are shown in Table 7 . Fifteen models were generated with high correlation coefficient (r 2 from 0.72-0.99) and low s value (2.14-7.09). The highest fit model for prediction of the dissipation study was model 5 (r 2 = 0.99 and s = 3.05).
The standardized effects of the independent variables and their interactions on the dependent variable (dissipation of pesticide in the soil) were investigated by preparing a Pareto chart (Figure 4) . A Pareto graphic is used to draw conclusions about which of these variables are most significant. The MINITAB statistical analysis program uses Lenth's method (Burr 1990; Reh 2005) in the case of factorial designs without replicates, and from this the Pareto graphic is obtained. This graphic shows both the magnitude and the importance of the effects (variables). It displays the absolute value of the effects in the ordinate and the pseudo-error standard of the effects in the abscissa. The study is done for a 95% confidence interval. On the Pareto chart there is a reference line (the discontinuous vertical plot), and any effect that extends past this line is potentially important. The reference line corresponds to a simultaneous margin of error. The variables and interactions which can be considered as especially important for the treatments are the incubated time, soil type and sterilization have high effect on dissipation and were statistically significant. The length of each bar in the chart indicates the standardized effects of the factor on the response (Solanki et al. 2007) . The fact that the bar for C (temperature) and B (soil amendment) factors remained inside the reference line (2.45 at α = 0.05) in Figure 4 , and the smaller coefficients for these terms compared to other terms in Equation (5), indicated that these terms contributed the least in prediction of the dissipation (%) efficiency. The negative coefficients for the model 5 components (soil type, time of incubated and sterilization) indicated an unfavorable or antagonistic effect on the CAP dissipation efficiency, while the positive coefficients for the model components (soil amendment and time of incubation) showed a favorable or synergistic effect on the CAP dissipation efficiency.
Adinarayana and Ellaiah have reported that three-dimensional (3D) response surface plots as a function of two factors, maintaining all other factors at fixed levels (Adinarayana and Ellaiah 2002) . These plots are more helpful in understanding both the main and the interaction effects of the two factors. In addition, 3D response surfaces and their corresponding contour plots can facilitate the straightforward examination of the effects of the experimental variables on the responses (Myers et al. 2016; Wu et al. 2009 ). Therefore, in order to gain a better understanding of the effects of the independent variables (soil type, sterilization and time of incubated) and their interactions on the dependent variable (dissipation % in soil), 3D response surface plots for the measured responses were formed based on the model equation (Equation 5) in this study and were presented in Figure 5 (A-C).
The relationship between the dependent and independent variables was further elucidated by constructing contour plots (Figure 5, . Since the regression model has three independent variables, one variable was held at constant at the center level (for the coded form: x i = 0 or for the uncoded form: X i = X 0 ) for each plot, therefore, a total of three response 3D plots and three corresponding contour plots were produced for responses. The nonlinear nature of all 3D response surfaces and the respective contour plots demonstrated that there were considerable interactions between each of the independent variables and the CAP dissipation efficiency. Furthermore, it can also be concluded that all the contour plots for a high value of CAP dissipation (≥ 80%) were found to be linear. This signified that there was no direct linear relationship among the selected independent variables. The results of dissipation (%) of CAP using model 5 versus observed dissipation values in soil A and B at different time intervals are shown in Table 8 . The dissipation (%) at 0, 3, 7, 10, 15 and 30 days using HPLC and calculated by the model showed that good fitness at 0, 3, 15 and 30 days. However, there is a little variation between practically and calculated values at 7 and 10 days. The CAP residues at day-60 in all soil A and B treatments was not detectable by HPLC. The results are in agreements with Deshpande et al who studied the optimization of dimethoate degradation by Brevundimonas sp. MCM B-427 using factorial design: with on interactive effects of environmental factors (Deshpande et al. 2004) . Abdulra'uf and Tan studied multivariate study of parameters in the determination of pesticide residues in apple by headspace solid phase micro extraction coupled to gas chromatography-mass spectrometry using experimental factorial design (Abdulra'uf and Tan 2013). Carro and others studied microwave-assisted solvent extraction and gas chromatography ion trap mass spectrometry procedure for the determination of persistent organochlorine pesticides (POPs) in marine sediment using experimental factorial design (Carro et al. 2006) .
Effect of CAP on Soil DHase Activity
The side-effect of CAP was carried out depending on the effect on soil DHase activity which can be considered as an indicator of the biological activity and microbial population. The results of DHase activity in soil A and B treated with CAP at different conditions are shown in Tables 9 and 10 , respectively. Generally, the enzyme activity [μmol triphenylformazan (TPF)/g soil/24 h] was significantly decreased in all treatments compared with the controls at all-time intervals. The result proved that the enzyme activity was significantly decreased at 1 and 3-day of incubation then it was gradually increased at 7, 10, 15 and 30 days of incubation. This finding is may be due to the increase of pesticide dissipation. In soil A, the enzyme activity significantly increased from 0.166-0.533 TPF/g soil/24 h for sterilized control however, the enzyme of control non-sterilized increased from (0.306 to 0.901 μmol TPF/g soil/24 h). It can be noted that the treatment T 1 (wheat straw, non-sterilized and incubated at 50°C) and T 5 (without wheat straw, non-sterilized and incubated at 25°C) that were non-sterilized showed the highest activity in the DHase compared to the sterilized treatments (T 2 , T 3 , T 4 and T 6 ) . T 4 (without wheat straw, sterilized and incubated at 50°C) showed high inhibition of DHase (0.007-0.094 μmol TPF/g soil/24 h) followed by T 6 (without wheat straw, sterilized and incubated at 25°C) 0.009-0.133 μmol TPF/g soil/24 h. However, treatments of T 1 and T 5 showed the lowest enzyme inhibition among all treatments (0.083-0.494 and 0.104-0.568 μmol TPF/g soil/24 h, respectively). 
